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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 4 sheets. 

pT| H is also accompanied by a copy of each prior art document cited in this report 



1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this Hem. 

| | the international search was carried out on the basis of a translation of the international application furnished to this 
Authority {Rule 23.1(b)). 

b. With regard to any nucleotide andfor amino add sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. [X) Certain claims were found unsearchable (See Box I). 
3 * O Unity of Invention Is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X| the text is approved as submitted by the applicant. 

| | the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box 111. The applicant may, 
■ — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. — 



[ | as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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IPC 7 C07D211/22 C07D405/12 A61K31/445 C070401/06 C07D409/12 
C07D401/12 A61P25/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A61K A61P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal, CHEM ABS Data 
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Relevant to claim No. 



EP 0 832 650 A (LILLY CO ELI) 
1 April 1998 (1998-04-01) 
claim 3 

EP 0 733 628 A (LILLY CO ELI) 
25 September 1996 (1996-09-25) 
abstract 
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;UNIV VIRGINIA COMMONWEALTH (US); GLENN) 
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filing date 

"L" document which may throw doubts on priority ctaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

*P" document published pnor to the international filing date but 
later than the priority date claimed 



*T* later document published after the international Wing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Invenbve step when the document Is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 
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C.(Contlnuatton) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication. where appropriate, of the relevant passages 



Relevant to claim No. 



AD HAM N ET AL: "CLONING OF ANOTHER HUMAN 
SEROTONIN RECEPTOR (5-HT1F): A FIFTH 
5-HT1RECEPT0R SUBTYPE COUPLED TO THE 
INHIBITION OF ADENYLATE CYCLASE" 
PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA, US, NATIONAL ACADEMY OF 
SCIENCE. WASHINGTON, 
vol. 90, no. 2, 

15 January 1993 (1993-01-15), pages 
408-412, XP000572279 
ISSN: 0027-8424 
table 1 
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International application No. 
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Box I Observations where c rtaln claims were found unsearchable (Continuation f Item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [yJ Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 11-13 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compounds. 

2. ["I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention Is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — ' searchable claims. 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicanf s protest 

J | No protest accompanied the payment of additional search fees. 
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C07D2 11/00 


Applicant 






ELI LILLY AND COMPANY et al. 









1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I ^ Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 


□ 


III 

IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Date of submission of the demand 



(23/08/200(T) O XCOO 



Date of completion of this report 
05.04.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Traegler-Goeldel, M 

Telephone No. +49 89 2399 8278 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



# 

INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-16 as originally filed 

Claims, No.: 

1-17 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
claims Nos. 11-13. 



because: 



Kl the said international application, or the said claims Nos. 11-13 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 



□ the description, claims or drawings (indicate particular elements below/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Yes: Claims 1-17 
No: Claims 



Novelty (N) 
Inventive step (IS) 
Industrial applicability (IA) Yes: Claims 1-10,14-17 



Yes: 
No: 



Claims 
Claims 1-17 
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No: 



Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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re Item III: 



Claims 1 1 to 13 have to be considered as being directed to a method for the treatment 
of the human or animal body. Under the terms of Rule 67.1 (iv) and Article 34 (4)a)i) 
PCT the International Preliminary Examination Authority is not required to carry out an 
examinations on such claims concerning industrial applicability. 

re Item V: 



1. Prior art 

The Preliminary Examination procedure is based on the documents cited in the Inter- 
national Search Report: 

EP-A 0832 650 D1 
EP-A 0733 628 D2 
WO-A 95 00131 D3 

Proc. Natl. Acad. Sci. USA 1993; 90; pp. 408-412 D4. 

2. Novelty 

The claimed compounds are substituted 4-benzoylpiperidine derivatives, whereas 
those disclosed in documents D1 and D2 are 3-(piperidin-4-yl)- and 3-(1 ,2,3,6-tetra- 
hydropyridin-4-yl)-1h-indole derivatives and those disclosed in D3 are 1 -4-substituted 
piperidine derivatives, the structural closest of which (first compound on p. 54) differs 
form the claim ones by the absence of a residue corresponding to R 1 in the present 
application. Document D4 describes isolation and characterisation of the new 
receptor subtype 5-HT 1F . Thus the claimed subject matter of claims 1 to 17 are 
considered to fulfil the requirements of Art. 33 (2) PCT with respect to the cited prior art. 

3. Inventive step 

Whereas document D3 is concerned with piperidine-4-derivatives which are sigma 
receptor ligands useful for neurological disorders and D4 is concerned with cloning of 
the new 5-HT 1F receptor, documents D1 and D2 are concerned with compounds useful 
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in the treatment of migraine due to their agonistic activity on said 5-HT 1F receptor, as 
are those of the present application. Thus the closest prior art is to be seen in 
documents D1 and D2. The compounds of the present application differ structurally 
considerably from. those according to D1 and D2: whereas the compounds according to 
D1 and D2 are 3-(piperidin-4-yl)- and 3-(1 ,2,3,6-tetra-hydropyridin-4-yl)-1h-indole 
derivatives, the present ones are substituted 4-benzoylpiperidine derivatives. 

Therefore, the problem underlying the present application is to be seen in the provision 
of further compounds useful in the treatment of migraine due to its activity as potent 
agonists of the 5-HT 1F receptor. The solution of this problem as set out in the present 
application is to be seen in the provision of compounds of formula I as specified in the 
description and exemplified by the examples. As far as specified compounds are 
concerned, this solution could be considered to involve an inventive step, since 
documents D1 and D2, concerned with compounds that show the same activity but are 
structurally very different, would not have led the skilled person to replace the indole 
moiety by a 3-substituted benzoyl moiety as in the present application to result with the 
claimed substituted 4-benzoylpiperidine derivatives with the alleged activity. 

Nevertheless, it is not credible that this problem has been solved by the whole scope 
of the claimed subject matter (i.e. comprised by the whole breadth of claim 1) and in as 
far as all compounds are concerned comprised by the unspecified expressions 
"heteroaryl" and especially "optionally substituted" in the definition of residues Ar, Ar 1 , 
Ar 2 , Ar 3 , Ar 4 , R 3 , R 4 - R 5 , and R 6 , since the claimed area, i.e. the vast number of 
theoretically conceivable compounds comprised under formula I of claim 1 , can clearly 
not be considered to represent any reasonable generalization or obvious modifications 
or equivalents of the examples (e.g. heteroaryl only exemplified as pyridyl, furyl and 
thienyl) given in the description. Furthermore the objected expressions also concern 
residues or substituents of residues, which represent essential features. In this context 
it is brought to the Applicant's attention that according to the PCT Preliminary Examina- 
tion Guidelines, Section IV, C III, 6., especially 6.1 , 6.2 and 6.4 the breadth of the 
claims should be such, that all the comprised compounds could be expected to solve 
the problem according to Art. 33 (3) PCT, i.e. that the alleged effect must be 
convincingly shown to be indeed present for the whole claimed range and the objected 
expressions, as far as they remain in any new claim, should be specified according to 
the specification as originally filed. Therefore, the only problem which has obviously 
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been solved by this part of the the present application can only be seen in the 
provision of new compounds. Since the solution of this problem is obvious for the 
skilled person, claims 1 to 17 cannot be considered to fulfil the requirements of Art. 33 
(3) PCT. 

4. Industrial applicability 

No objection arises as far as the claimed compounds may be used for the production of 
pharmaceuticals. 

re Item VIII: 

1. Claims 

a, The expressions "heteroaryl" and "optionally substituted" in the definitions in 
claim 1 without further specification of these terms are unlimited and not considered to 
represent obvious modifications or equivalents of the examples given in the description 
(according to the PCT Preliminary Examination Guidelines, C III, 6., especially 6.1, 6.2 
and 6.4). Furthermore, according to the PCT Preliminary Examination Guidelines, Clll, 
4.1 and 4.2, the meaning of a claim should be clear from the wording of the claim 
alone. If special meanings do apply, the meaning should be clear from the claims 
alone. This is definitely not the case for e.g. the expression "heteroaryl" or "optionally 
substituted". Thus, the subject matter of the claims concerned does not fulfil the 
requirements according to Art. 6 PCT. 

b, Claims 10 to 12 do not fulfil the requirements of Art. 6, Rule 3 and Rule 13 PCT 
according to the PCT International Preliminary Examination Guidelines, CIII-1 , 2 and 3 
since they do not contain a reference to main claim 1 . 
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International filing date (day/month/year) 
09/02/2000 
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International Patent Classification (IPC) or nat 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 

II □ Priority 

III S Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

VI □ Certain documents cited 



VII □ Certain defects in the international application 

VIII S Certain observations on the international application 



Date of submission of the demand 



23/08/2000 



Date of completion of this report 



18.05.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Traegler-Goeldel, M 

Telephone No. +49 89 2399 8278 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-16 as originally filed 

Claims, No.: 

1-17 with telefax of 1 6/04/200 1 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written -sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 11-13. 



because: 



E3 the said international application, or the said claims Nos. 11-13 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 



□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: Claims 1-17 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-17 

Industrial applicability (IA) Yes: Claims 1-10,14-17 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
s e separate sheet 
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re Item I : 

The following amendments in claims 1 and 14 do not fulfil the requirements of Rule 
70.2 (c) PCT, since they go beyond the disclosure as originally filed: 

In the description as originally filed the term substituted heterocycle and substituted 
heteroaryl is meant to be substituted with up to three substituents (see p. 6, I. 15 to 18 
and I. 30). This can neither be considered as being a specifically disclosed basis for the 
definition of heterocycle being substituted by 1 , 2 or 3 substituents nor for the definition 
of heteroaryl being substituted by 0, 1 , 2, or 3 substituents (by the way this definition is 
different from that for heterocycle but the basis in the description being the same), 
since the specific values of 0, 1 and 2 have never been mentioned explicitly. 

The same applies in principle for the definition of substituted alkyl as being substituted 
1 , 2 or 3 times by specific substituents, the basis being that it may be substituted 1 to 3 
times; the value of 2 has not been explicitly mentioned in the description. 

Therefore, the present application will be considered as if these amendments have not 
been made. 

re Item III: 

Claims 1 1 to 1 3 have to be considered as being directed to a method for the treatment 
of the human or animal body. Under the terms of Rule 67.1 (iv) and Article 34 (4)a)i) 
PCT the International Preliminary Examination Authority is not required to carry out an 
examinations on such claims concerning industrial applicability. 

re Item V: 

1 . Prior art 

The Preliminary Examination procedure is based on the documents cited in the Inter- 
national Search Report: 

EP-A 0832 650 D1 
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EP-A 0733 628 
WO-A 95 00131 

Proc. Natl. Acad. Sci. USA 1993; 90; pp. 408-412 



D2 
D3 
D4. 



2. Novelty 

The claimed compounds are substituted 4-benzoylpiperidine derivatives, whereas 
those disclosed in documents D1 and D2 are 3-(piperidin-4-yl)- and 3-(1,2,3,6-tetra- 
hydropyridin-4-yl)-1 h-indole derivatives and those disclosed in D3 are 1 -4-substituted 
piperidine derivatives, the structural closest of which (first compound on p. 54) differs 
form the claim ones by the absence of a residue corresponding to R 1 in the present 
application. Document D4 describes isolation and characterisation of the new 5-HT, 
receptor subtype 5-HT 1F . Thus the claimed subject matter of claims 1 to 17 are 
considered to fulfil the requirements of Art. 33 (2) PCT with respect to the cited prior art. 

3. Inventive step 

Whereas document D3 is concerned with piperidine-4-derivatives which are sigma 
receptor ligands useful for neurological disorders and D4 is concerned with cloning of 
the new 5-HT 1F receptor, documents D1 and D2 are concerned with compounds useful 
in the treatment of migraine due to their agonistic activity on said 5-HT 1F receptor, as 
are those of the present application. Thus the closest prior art is to be seen in 
documents D1 and D2. The compounds of the present application differ structurally 
considerably from those according to D1 and D2: whereas the compounds according to 
D1 and D2 are 3-(piperidin-4-yl)- and 3-(1 ,2,3,6-tetra-hydropyridin-4-yl)-1 h-indole 
derivatives, the present ones are substituted 4-benzoylpiperidine derivatives. 

Therefore, the problem underlying the present application is to be seen in the provision 
of further compounds useful in the treatment of migraine due to its activity as potent 
agonists of the 5-HT 1F receptor. The solution of this problem as set out in the present 
application is to be seen in the provision of compounds of formula I as specified in the 
description and exemplified by the examples. As far as specified compounds are 
concerned, this solution could be considered to involve an inventive step, since 
documents D1 and D2, concerned with compounds that show the same activity but are 
structurally very different, would not have led the skilled person to replace the indole 
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moiety by a 3-substituted benzoyl moiety as in the present application to result with the 
claimed substituted 4-benzoylpiperidine derivatives with the alleged activity. 

Nevertheless, it is not credible that this problem has been solved by the whole scope 
of the claimed subject matter (i.e. comprised by the whole breadth of claim 1) and in as 
far as all compounds are concerned comprised by the unspecified expressions 
"heteroaryl" (in claims 11 and 12) and "optionally substituted" in the definition of 
residues Ar, Ar\ Ar 2 , Ar 3 , Ar 4 , R 3 , R 4 - R 5 , and R 6 in claims 1, 11, 12 and 14 since the 
claimed area, i.e. the vast number of theoretically conceivable compounds comprised 
under formula I of claim 1 , can clearly not be considered to represent any reasonable 
generalization or obvious modifications or equivalents of the examples given in the 
description. Furthermore the objected expressions also concern residues or 
substituents of residues, which represent essential features. In this context it is brought 
to the Applicant's attention that according to the PCT Preliminary Examination 
Guidelines, Section IV, C III, 6., especially 6.1 , 6.2 and 6.4 the breadth of the claims 
should be such, that all the comprised compounds could be expected to solve the 
problem according to Art. 33 (3) PCT. The objected expressions, as far as they remain 
in any new claim, should have been specified according to the specification as 
originally filed: in the present case "heteroaryl" and "optionaly substituted phenyl" in 
claims 1 1 and 12 should have been defined as in present claim 1 , "optionally 
substituted" with the term "is substituted with up to three substituents independently 
selected from..." for the specified heterocyclic and heteroaryl residues, and "may be 
substituted 1 to 3 times" for the alkyl residues in claims 1 , 11, 12 and 14. But the 
objected terms "optionally substituted" and "heteroaryl" (claims 1 1 and 12) have not 
been specified according to the description as originally filed. 

Therefore, the only problem which has obviously been solved by this part of the the 
present application can only be seen in the provision of new compounds. Since the 
solution of this problem is obvious for the skilled person, claims 1 to 17 cannot be 
considered to fulfil the requirements of Art. 33 (3) PCT. 

4. Industrial applicability 

No objection arises as far as the claimed compounds may be used for the production of 
pharmaceuticals. 
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re Item VIII: 
1. Claims 

a, The expression "optionally substituted" in the definitions in claims 1, 11, 12 and 
14 and "heteroaryl" in claim 12 without further specification of these terms are unlimited 
and not considered to represent obvious modifications or equivalents of the examples 
given in the description (according to the PCT Preliminary Examination Guidelines, C 
III, 6., especially 6.1, 6.2 and 6.4). Furthermore, according to the PCT Preliminary 
Examination Guidelines, CHI, 4.1 and 4.2, the meaning of a claim should be clear from 
the wording of the claim alone. If special meanings do apply, the meaning should be 
clear from the claims alone. This is definitely not the case for e.g. the expression 
"heteroaryl" (still present in claims 11 and 12) or "optionally substituted". Thus, the 
subject matter of the claims concerned does not fulfil the requirements according to 
Art. 6 PCT. 

b, Claims 1 1 to 12 do not fulfil the requirements of Art. 6, Rule 3 and Rule 13 PCT 
according to the PCT International Preliminary Examination Guidelines, CIM-1, 2 and 3 
since they do not contain a reference to main claim 1 . 
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WE CLAIM: 

1. A cuiupuimd of Ibf inula 1: 




or & pharmaceutical acid addition salt thereof where; 
A is hydrogen, halo, -OR 4 , NEfc , or-CFj ; 

R is hydrogen C1-C4 alkyl CrC« alkenyl, Q-Ce alkynyi, or (Ci-C* aBcyO-Ar 1 ; 
- R 1 is -NH-R 2 -R 3 , hydroxy, -OSOaAi* or NH; 
10 At, Ar\ Ar*, Ar 3 , and Ar 4 are an optionally substituted phenyl or optionally 

sub s ti tut ed beteroaryl; 

R a U -CO-, -CSs or -SQr; 

R 3 is hydrogen, Ci-Cc alkyl, optionally substituted with Ar 3 , -NRV , or OR 5 ; 
provided R' is not hydrogen if R s is either -CS- or -SO*-; 
15 R 4 is hydrogen, optionally substituted Ci-Cs alkyl, or Ar; and 

R 5 and R 6 are independently hydrogen, optionally substituted Ci-C* alkyl, or Ar 4 ; 

or R 6 and R 3 combine; together with the nitrogen atom to which they are attached* 
to form a pyrrolidine, ptperidine, pipcrazuie, 4-substHuted pipexazine, nxorpholrne or 
thiomofpholnie ring; 

20 wherein su b s titut e d phenyl is phenyl mono-substituted with a substftuent selected 

from the group consisting of halo, oitxo, cy&no, amino, trifhiotomcthyl, triflooro mc thuAy, 
phenyl, benzoyl, d-Cs alkyl, Ci-Q aOcosy, (C1-C4 alkyl)S(0)w> (C1-C4 atkyl)t amino, C|-G* 
acyl, or two ex* three suhsthuants independently selected fium the group consisting of halo, 
mtro. trifiuoromethyl, Ct-G* alkyl, and Ci-C« alkoxy, 

25 nisO, l,or2; 

beteroaiyl is an aromatic orbenzofiised aromatic 5 or 6 mexnbered ring containing 1 
to 3 heteroetoms selected from the group consisting of nitrogen, oxygen and sulfur; 
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substituted beterosryi is hctouaryl substituted with 1, 2, or 3 substitueuts selected 
from the group consisting of halo, cyano, nitro, hydroxy, G1-C4 aOooxy, C1-C4 aDcyl, (Ci^C« 
aIky1>-S(OV,w«iphray^S(OV, 

substituted alkyf is alkyl substituted 1,2, or 3 times independently with a substitucnt 
3 selected from the group consisting ofhalo f hydroxy, phenyl, 2-phenylethylei*-l -yl, 

diphenyhnetfayl, napbtiryl, substituted phenyl, sryicwy, heterocycfe, heteroaiyiory, Cr-C* 
aBcajyl, C2-Q aSkynyl, Cj-Cg cycloalkyl, C1-C4 alkaxy, C1-C4 alkuxyiarbonyi, phenyl(Ci- 
C4 alkylX substituted pfcenyl(Ci-C4 elkyl), and beaaofiiaed C4-C1 cydoalkyl; 

heterocycie is aromatic or non-aromatic S or 6 membered ring containing 1, 2 or 3 
10 hsteroatom^sdoctedfhraitto said ring 

being optionally benzofiised and said ring or beacofiised ring being substituted with O v 1, 2, 
or3 substituans selected from the groups consisting of halo, C1-C4 alkoxy,, C1-C4 sDcyl, 
cyano,, mtro, hydroxy, (C1-C4 alkyl)-S(OV. and phenylrS(OV* 

15 2. The compound of Claim 1 whocitt A is hydrogen. 

3. The compound of either of Claims 1 or2 wherein R is methyl. 

4. The compound of any of Claims 1-3 wherein Ri is -NH-R 2 -R 3 . 

20 

5. The compound of any of Claims 1-4 wherein R 2 is OO. 

6. The compound of any of Claims 1 -5 wherein R 3 is Ax 3 . 

25 7. The compound of any of Claims 1-6 wherein Ar 1 is 4-fluorophenyL 

8. The compound of any of Claims 1-6 wherein Ar* is 4-fluorophenyl additionally 
mono- or disubsbtuted. 

30 9. The compound of any of Claims 1 -6 wherein Ar 3 is sheeted Irom the group 

consisting of2~iodo-4-fluoropbenyi, 2^nomo-4-fhioropheay!, 2-chloro^fluorophenyl, 2,4- 
difhtoropbenyi, and 2-methyl-4-fluorophenyL 
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10. A pharmaceutical fonnulation comprising a compound of formula I of claim 1, 
or a pharmaceutical acid addition salt thereof; and a pharmaceutical earner, effluent, or 
excipient. 

5 11. A method for activating S-HTip receptors in mammals comprising administering 

♦n a mamtnal in Med rfmeti activation an effective «BQurt of a compound of formula L 



R 1 




i; 



or a pharmaceutical add addition salt thereof where; 
10 Aiflhydrogen,halo t -OR 4 ,P«i > or-CF3 ; 

R is hydrogen, C1-C4 attyl, Cj-Cg alkenyl, Cj-C* alkynyl, or (Ci-Cs aDcyl^Ar*; 
R 1 is -NH-R a -R 3 , hydroxy, -OSQjAr*, or JOfe 

Ar 9 At 1 , Ar* Ai 3 , and Ar 4 are an optionally substituted phenyl or optionally 
substituted heteroaryl; 
13 R 2 is~CO-,-CS-,or-SQz-; 

R 3 is hydrogen, optionally substituted Ci-C* alkyl, Ar\ -NR^ 6 , or OR 3 , provided R 3 
is not hydrogen if R a is either -CS- or -SOr; 

R # is hydrogen, optionally substituted Ci-Cc aDcyl, or Ar; and 

R 5 and R 6 are independently hydrogen, optionally substituted CrCs alkyl, or Ar 4 ; or 
20 R*andR 5 combine, together with the nitiogeu atom to wfakh they are atta c he d, to form a 
pyrrolidine, piptaidine. piperazzne, 4-substxtutcd pxpenoone, morpholincortfaiomorpholiM 
ring. 
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12. A method for inhibiting neuronal protein extravasation comprising nriminirtering 
to a mammal in need ofsuch inhibition an effective amou^ of formula I; 




5 or a pharmaceutical acid addition salt thereof where; 
Aw hydrogen, halo, -OR 4 , NHa , ar-CF* ; 

R is hydrogen, C1-C4 aflcyl, CrQ alkenyl, CrQ alkynyl, or(Ci-G6 alky^Ar 1 ; 
R 1 is -NR*R 3 -R 3 . hydroxy. -OSOtzAr* orNHj; 

Ar f At 1 , At 2 , A1 3 , and Ar 4 are an optionally substituted phenyl or optionally 
10 substituted heteroaryl; 

R 3 b -CO-, -CS-, or -SQr-; 

R 3 ib hydrogen, optionally substituted Ci-Cs alkyl, Ar 3 , -NRV , or OR 5 ; provided 
R 3 b not hydrogen if R 2 is either •CS- or -SQr; 

R 4 is hydrogen, optionally substituted Cj-C* alkyl, or Ar w and 
13 R 3 and R 6 are independently hydrogen, optionally s ubsti t uted Ci-Cg alkyl, or Ar*; or 

R*andR 9 combine, together with the nitrogen atom to 

pyrrolidine^ piperidine; piperazine, 4« substituted pipeiuzine^ moipholine or tfciomoarpholine 
ring. 

20 13. The method Bcroxdmg to either or Claim 12 where the mammal is a 

human. 
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14. A process of making the compounds of formula 1(a): 




wherein R* is hydrogen, optionally substituted d-d alkyl, Ar 3 , -NR*R* or OH 3 ; 
5 R 5 andR* are independently hydrogen, optionally substituted d-Ca alkyl, or Ar 4 ; or 

R 6 andR 3 Combine, togprfur with Hn» nitmp-i trim f/» whirfr tfrw-y »r» **+nrhm^ fry frnp fl 

pyrrolidine, pipmdine, piperazine, 4-substituted pipoazwe, moiphofine orthiomorpholine 
ring; and 

Ar 3 and Ar 4 are independently an optionally substituted phenyl or optionally 
10 substituted heteroaryl; 

wherein substituted phenyl is phenyl mono-substituted with a substituut selected 
from the group consisting of halo, njtao, cyano, amino, trifl uo iim nrthy l, trifluoramethaxy, 
phenyl, benzoyl, Ct-Cs alkyl, d-d alkoxy, (d-d allcyQS(0)» (d-d afcyl)a nnino, d-d 
acyl, or two or three aibstitseuts independently selected from the group consisting of halo, 
13 nitxo, trifiuoramethyl, C1-C4 alkyl, and C1-C4 alkoxy; 
nisO, l,ox2; 

betouaryj is an aromatic or bensofused aromatic S or 6 mesnbered ring containing 1 
to 3 hetetoatoms selected from the group consisting of nitrogen,, ox ygen and sulfur; 

substituted heteroaryl is heteroaryl substituted with 1 , 2, or 3 substituents selected 
20 from the group consisting of halo, cyann, nitro, hydroxy, d-C* alkoxy, d-Ci alkyl, (d-d 
alkyD-SCOV, and phenyWS(OV; 

substituted alkyl is alkyl substituted 1,2, or 3 times independently with a 
selected from the group consisting of halo, hydroxy, phenyl, 2-phenyIethylen-I-yi, 
diphenyimethyl, naphthyl, substituted phenyl, aiyloxy, heterocycle, beteroaiyloxy, d-d 
25 alkenyl, Crd alkynyl, d-d cydoalkyl, d-d alkoxy, d-d alkaxycarbonyl, pheoyl(d- 
d alkyl), substituted phanyl(d-d ^M), and benzofiised d-d cydoalkyl; 
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hetorocycle is aromatic or noiHaramatic 5 or Smembered ring containing 1, 2 or 3 
faft^iftPftMiitt ftMmrfmA fam the group cmwirtinff of niirogtaL oxygen, and sulfur, said ring 
frying nprifinfilly K»n ^»«wH ■nil nfttrf ring or h mmfiiflcrf ring being substituted with 0. 1, 2, 

or 3 substxtuents selected from the groups consisting of halo, Ci-d alkoxy, C1-C4 alkyl, 
5 cyano, mtro, hydroxy, (C1-C4 aIkyI)-S(0)rr, and phenyl-S(0>r; 
coinpxisixigi 

(a) protecting 4-benzoyipiperidine hydrochloride to fimn an N-pn*erted 4- 
benzoyipiperidiiie hydrochloride; 

(b) nitrating the N-protected 4-benzoylpipcridine hydrochloride to form a mixture of 
10 N-protected 4-<mono nhrobenzoyl)pipaidine&; 

(c) deprotacting theN-prutected 4^moixniitrobexii^>piperidine mixture to form a 
mixture of 4^nKmonitrobaizDyl)piperidine8; 

(d) separating the 4^3-nrtrobanroyf)pipcridine from the mixture of 4- 
(mcmonitrobenzoyI)piperidincs; 

15 (e) reducing die 4^3-nitrobenzoyI)piperidine to form 4<3«axmnobenzoy0piperi<Biie; 

and 

(f) acylatxng the 4^-amiiiobenzoy!)piperidine. 

15. The process of Claim 14 wherein steps a) and b) are combined 

20 

16. The process of any of Claims 14-15 wherein the source of the protecting group 
of step a) is trifluoroacettc anhydride. 

17. The process of any of Claims 14-16 wherein the source of the mtronhim ioo is 
25 ammonium nitrate. 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/US00/02502 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1-16 as originally filed 

Claims, No.: 

1 -1 7 with telefax of 1 6/04/2001 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. G9 This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 11-13. 

because: 

H the said international application, or the said claims Nos. 11-13 relate to the following subject matter which 
does not require an international preliminary examination (specify): 
see separate sheet 

□ , the description, claims or drawings {indicate particular elements belort) or said claims Nos. are so unclear 

that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 



Yes: 
No: 



Claims 1-17 
Claims 



Yes: 
No: 



Claims 
Claims 1-17 



Inventive step (IS) 
Industrial applicability (IA) Yes: Claims 1-10,14-17 
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No: Claims 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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re Item I : 

The following amendments in claims 1 and 14 do not fulfil the requirements of Rule 
70.2 (c) PCT, since they go beyond the disclosure as originally filed: 

In the description as originally filed the term substituted heterocycle and substituted 
heteroaryl is meant to be substituted with up to three substituents (see p. 6, 1. 15 to 18 
and I. 30). This can neither be considered as being a specifically disclosed basis for the 
definition of heterocycle being substituted by 1 , 2 or 3 substituents nor for the definition 
of heteroaryl being substituted by 0, 1 , 2, or 3 substituents (by the way this definition is 
different from that for heterocycle but the basis in the description being the same), 
since the specific values of 0, 1 and 2 have never been mentioned explicitly. 

The same applies in principle for the definition of substituted alkyl as being substituted 
1 , 2 or 3 times by specific substituents, the basis being that it may be substituted 1 to 3 
times; the value of 2 has not been explicitly mentioned in the description. 

Therefore, the present application will be considered as if these amendments have not, 
been made. 

re Item III: 

Claims 1 1 to 13 have to be considered as being directed to a method for the treatment 
of the human or animal body. Under the terms of Rule 67.1 (iv) and Article 34 (4)a)i) 
PCT the International Preliminary Examination Authority is not required to carry out an 
examinations on such claims concerning industrial applicability. 

re Item V: 

1 . Prior art 

The Preliminary Examination procedure is based on the documents cited in the Inter- 
national Search Report: 

EP-A 0832 650 D1 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US00/02502 
EXAMINATION REPORT - SEPARATE SHEET 



EP-A 0733 628 
WO-A 95 00131 

Proc. Natl. Acad. Sci. USA 1993; 90; pp. 408-412 



D2 
D3 
D4. 



2. Novelty 

The claimed compounds are substituted 4-benzoylpiperidine derivatives, whereas 
those disclosed in documents D1 and D2 are 3-(piperidin-4-yl)- and 3-(1 ,2,3,6-tetra- 
hydropyridin-4-yl)-1 h-indole derivatives and those disclosed in D3 are 1-4-substituted 
piperidine derivatives, the structural closest of which (first compound on p. 54) differs 
form the claim ones by the absence of a residue corresponding to R 1 in the present 
application. Document D4 describes isolation and characterisation of the new 
receptor subtype 5-HT 1F . Thus the claimed subject matter of claims 1 to 17 are 
considered to fulfil the requirements of Art. 33 (2) PCT with respect to the cited prior art. 

3. Inventive step 

Whereas document D3 is concerned with piperidine-4-derivatives which are sigma 
receptor ligands useful for neurological disorders and D4 is concerned with cloning of 
the new 5-HT 1F receptor, documents D1 and D2 are concerned with compounds useful 
in the treatment of migraine due to their agonistic activity on said 5-HT 1F receptor, as 
are those of the present application. Thus the closest prior art is to be seen in 
documents D1 and D2. The compounds of the present application differ structurally 
considerably from those according to D1 and D2: whereas the compounds according to 
D1 and D2 are 3-(piperidin-4-yl)- and 3-(1,2,3,6-tetra-hydropyridin-4-yl)-1 h-indole 
derivatives, the present ones are substituted 4-benzoylpiperidine derivatives. 

Therefore, the problem underlying the present application is to be seen in the provision 
of further compounds useful in the treatment of migraine due to its activity as potent 
agonists of the 5-HT 1F receptor. The solution of this problem as set out in the present 
application is to be seen in the provision of compounds of formula I as specified in the 
description and exemplified by the examples. As far as specified compounds are 
concerned, this solution could be considered to involve an inventive step, since 
documents D1 and D2, concerned with compounds that show the same activity but are 
structurally very different, would not have led the skilled person to replace the indole 
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moiety by a 3-substituted benzoyl moiety as in the present application to result with the 
claimed substituted 4-benzoylpiperidine derivatives with the alleged activity. 

Nevertheless, it is not credible that this problem has been solved by the whole scope 
of the claimed subject matter (i.e. comprised by the whole breadth of claim 1) and in as 
far as all compounds are concerned comprised by the unspecified expressions 
"heteroaryr (in claims 1 1 and 12) and "optionally substituted" in the definition of 
residues Ar, Ar\ Ar 2 , Ar 3 , Ar*, R 3 , R 4 * R 5 , and R 6 in claims 1,11,12 and 14 since the 
claimed area, i.e. the vast number of theoretically conceivable compounds comprised 
under formula I of claim 1 , can clearly not be considered to represent any reasonable 
generalization or obvious modifications or equivalents of the examples given in the 
description. Furthermore the objected expressions also concern residues or 
substituents of residues, which represent essential features. In this context it is brought 
to the Applicant's attention that according to the PCT Preliminary Examination 
Guidelines, Section IV, C III, 6., especially 6.1, 6.2 and 6.4 the breadth of the claims 
should be such, that all the comprised compounds could be expected to solve the 
problem according to Art. 33 (3) PCT. The objected expressions, as far as they remain 
in any new claim, should have been specified according to the specification as 
originally filed: in the present case "heteroaryl" and "optionaly substituted phenyl" in 
claims 1 1 and 1 2 should have been defined as in present claim 1 , "optionally 
substituted" with the term "is substituted with up to three substituents independently 
selected from..." for the specified heterocyclic and heteroaryl residues, and "may be 
substituted 1 to 3 times" for the alkyl residues in claims 1 , 11, 12 and 14. But the 
objected terms "optionally substituted" and "heteroaryl" (claims 1 1 and 12) have not 
been specified according to the description as originally filed. 

Therefore, the only problem which has obviously been solved by this part of the the 
present application can only be seen in the provision of new compounds. Since the 
solution of this problem is obvious for the skilled person, claims 1 to 17 cannot be 
considered to fulfil the requirements of Art. 33 (3) PCT. 

4. Industrial applicability 

No objection arises as far as the claimed compounds may be used for the production of 
pharmaceuticals. 
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re Item VIII: 
1. Claims 

a, The expression "optionally substituted" in the definitions in claims 1, 11, 12 and 
14 and "heteroaryl" in claim 12 without further specification of these terms are unlimited 
and not considered to represent obvious modifications or equivalents of the examples 
given in the description (according to the PCT Preliminary Examination Guidelines, C 
III, 6., especially 6.1, 6.2 and 6.4). Furthermore, according to the PCT Preliminary 
Examination Guidelines, CHI, 4.1 and 4.2, the meaning of a claim should be clear from 
the wording of the claim alone. If special meanings do apply, the meaning should be 
clear from the claims alone. This is definitely not the case for e.g. the expression 
"heteroaryl 11 (still present in claims 1 1 and 12) or "optionally substituted". Thus, the 
subject matter of the claims concerned does not fulfil the requirements according to 
Art. 6 PCT. 

b, Claims 1 1 to 12 do not fulfil the requirements of Art. 6, Rule 3 and Rule 13 PCT 
according to the PCT International Preliminary Examination Guidelines, -CUM, 2 and 3 
since they do not contain a reference to main claim 1 . 
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WE CLAIM: 



1 . A compound of formula I : 



R 1 




I; 

or a pharmaceutical acid addition salt thereof, where; 

A is hydrogen, halo, -OR 4 , NH2 , or -CF3 ; 

R is hydrogen, C1-C4 alkyl, C 3 -C 6 alkenyl , C 3 -Cg 
10 alkynyl, or (C1-C6 alkyl J-Ar 1 ; 

R 1 is -NH-R 2 -R 3 , hydroxy, -OS02Ar 2 , or NH2 ; 

Ar, Ar 1 , Ar 2 , Ar 3 , and Ar 4 are an optionally 
substituted phenyl or optionally substituted heteroaryl; 

R 2 is -CO-, -CS- , or -SO2-; 
15 R 3 is hydrogen, optionally substituted Ci-Ce alkyl, 

Ar 3 , -3SJR 5 R 6 , or OR 5 ; provided R 3 is not hydrogen if R 2 is 
either -CS- or -SO2-; 

R 4 is hydrogen, optionally substituted C±-Cq alkyl, or 
Ar ; and 

20 r5 and R 6 are independently hydrogen, optionally 

substituted Ci-Cg alkyl, or Ar 4 ; or R 6 and R 5 combine, 
together with the nitrogen atom to which they are attached, 
to form a pyrrolidine, piperidine, piperazine, 4-substituted 
piperazine, morpholine or thiomorpholine ring. 

25 

2. The compound of Claim 1 wherein A is hydrogen. 

3. The compound of either of Claims 1 or 2 wherein R 
. is methyl . 



30 
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4. The compound of any of Claims 1-3 wherein R 1 is 
NH-r2-r3 . 

5. The compound of any of Claims 1-4 wherein R 2 is 

5 C=0. 

6. The compound of any of Claims 1-5 wherein R 3 is 

Ar 3 . 

10 7. The compound of any of Claims 1-6 wherein Ar 3 is 

4 - f luor opheny 1 . 

8. The compound of any of Claims 1-6 wherein Ar 3 is 
4- f luor opheny 1 additionally mono- or di substituted. 

15 

9. The compound of any of Claims 1-6 wherein Ar 3 is 
selected from the group consisting of 2-iodo-4-f luorophenyl , 
2 -bromo-4-f luorophenyl, 2-chloro-4-f luor opheny 1 , 2,4- 

dif luor opheny 1, and 2 -me thyl-4-f luorophenyl . 

20 

10 . A pharmaceutical formulation comprising a compound 
of formula I : 




25 

where ; 

A is hydrogen, halo, -OR 4 , NH2 / or -CF3 ; 
R is hydrogen, C2.-C4 alkyl, C3-C6 alkenyl, C3-C5 
alkynyl, or (C1-C6 alkyl ) -Ar 1 ; 
30 R 1 is -NH-R 2 ~R 3 , hydroxy, -OSC>2Ar 2 , or NH2 ; 
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Ar, Ar 1 , Ar 2 , Ar 3 , and Ar 4 are an optionally 
substituted phenyl or optionally substituted heteroaryl; 
R 2 is -CO-, -CS-, or -S0 2 -; 
• R 3 is hydrogen, optionally substituted Ci-Cs alkyl, 
5 Ar 3 , -NR 5 R 6 , or OR 5 ; provided R 3 is not hydrogen if R 2 is 
either -CS- or -S0 2 -; 

R 4 is hydrogen, optionally substituted C^C^ alkyl, or 
Ar ; and 

R 5 and R 6 are independently hydrogen, optionally 
10 substituted C ± -C 8 alkyl, or Ar 4 ; or r6 and r5 combine, 

together with the nitrogen atom to which they are attached, 
to form a pyrrolidine, piperidine, piperazine, 4-substituted 
piperazine, morpholine or thiomorpholine ring; 

or a pharmaceutical acid addition salt thereof, and a 
15 pharmaceutical carrier, diluent, or excipient. 

11. A method for activating 5-HT^p receptors in 
mammals comprising administering to a mammal in need of such 
activation an effective amount of a compound of formula I: 



R 1 




I; 

or a pharmaceutical acid addition salt thereof, where; 
A is hydrogen, halo, -OR 4 , NH 2 , or -CF3 ; 
25 R is hydrogen, C1-C4 alkyl, C 3 -C 6 alkenyl , C3-C6 

alkynyl, or (C1-C6 alkyl J-Ar 1 ; 

R 1 is -NH-R 2 -R 3 , hydroxy, -OS0 2 Ar 2 , or NH 2 ; 
Ar, Ar 1 , Ar 2 , Ar 3 , and Ar 4 are an optionally 
substituted phenyl or optionally substituted heteroaryl; 
3 0 R 2 is -CO-, -CS-, or -S0 2 -; 
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R3 is hydrogen, optionally substituted C1-C5 alkyl, 
Ar 3 , -NR 5 R 6 , or OR 5 ; provided R 3 is not hydrogen if R 2 is 
either -CS- or -SO2-; 

R 4 is hydrogen, optionally substituted Ci-Cg alkyl, or 
Ar ; and 

R 5 and R 6 are independently hydrogen, optionally 
substituted C^-Cs alkyl, or Ar 4 ; or R 6 and R 5 combine, 
together with the nitrogen atom to which they are attached, 
to form a pyrrolidine, piperidine, piperazine, 4-substituted 
piperazine, morpholine or thiomorpholine ring. 

12 . A method for inhibiting neuronal protein 
extravasation comprising administering to a mammal in need 
of such inhibition an effective amount of a compound of 
formula I : 



R 1 




I; 

or a pharmaceutical acid addition salt thereof, where; 

A is hydrogen, halo, -OR 4 , NH2 , or -CF3; 

R is hydrogen, C1-C4 alkyl, C3-C6 alkenyl, C3-C6 
alkynyl, or (C1-C6 alkyl ) -Ar 1 ; 

R 1 is -NH-R 2 -R 3 , hydroxy, -OS02Ar 2 , or NH2 ; 

Ar, Ar 1 , Ar 2 , Ar 3 , and Ar 4 are an optionally 
substituted phenyl or optionally substituted heteroaryl ; 

R 2 is -CO-, -CS- , or -SO2-; 

R 3 is hydrogen, optionally substituted C^-Cg alkyl, 
Ar 3 , -NR 5 R 6 , or OR 5 ; provided R 3 is not hydrogen if R 2 is 
either -CS- or -SO2-; 
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R 4 is hydrogen, optionally substituted C1-C5 alkyl, or 
Ar ; and 

R 5 and R 6 are independently hydrogen, optionally 
substituted C ± -C 8 alkyl, or Ar 4 ; or r6 and R^ combine, 
5 together with the nitrogen atom to which they are attached, 
to form a pyrrolidine, piperidine, piperazine, 4-substituted 
piperazine, morpholine or thiomorpholine ring. 

13. The method according to either of Claims 11 or 
0 Claim 12 where the mammal is a human. 

14. A process of making the compounds of formula 1(a): 



O 




wherein R 3 is hydrogen, optionally substituted C1-C5 alkyl, 
Ar 3 , -NR 5 R 6 , or OR 5 ; 

R 5 and r6 are independently hydrogen, optionally 
substituted C!-C 8 alkyl, or Ar 4 ; or R^ and R$ combine, 
together with the nitrogen atom to which they are attached, 
to form a pyrrolidine, piperidine, piperazine, 4-substituted 
piperazine, morpholine or thiomorpholine ring; and 

Ar 3 and Ar 4 are independently an optionally substituted 
phenyl or optionally substituted heteroaryl, comprising: 

(a) protecting 4-benzoylpiperidine hydrochloride to 
form an N-protected 4-benzoylpiperidine hydrochloride ; 

(b) nitrating the N-protected 4-benzoylpiperidine 
hydrochloride to form a mixture of N-protected 4- (mono- 
nitrobenzoyl ) piperidines ; 



15 



20 



25 
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(c) deprotecting the N-protected 4- (mononitrobenzoyl ) - 
piperidine mixture to form a mixture of 4- (mononitrobenz- 
oyl ) piperidines ; 

(d) separating the 4- ( 3-nitrobenzoyl ) piperidine from 
the mixture of 4- (mononi trobenz-oyl ) piperidines ; 

(e) reducing the 4- (3-nitrobenzoyl) piperidine to form 
4- ( 3 -aminobenzoyl) piperidine; and 

(f) acylating the 4- (3 -aminobenzoyl) piperidine. 

15. The process of Claim 14 wherein steps a) and b) 
are combined. 

16. The process of any of Claims 14-15 wherein the 
source of the protecting group of step a) is trif luoroacetic 
anhydride . 

17. The process of any of Claims 14-16 wherein the 
source of the nitronium ion is ammonium nitrate. 



